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(57)Abstract: 

PURPOSE To inevease an etching speed by a method 
wherein hydrogen peroxide is added to a caustic soda 
aqueous solution having concentration within a scope of 
a specific value at a pts.wt of a value within a specific 
scope as chemical liquid. 

CONSTITUTION: A silicon wafer after lapping is etched 
with chemical liquid. Then-used chemical liquid is 
hydrogen peroxide (0.01 to 0.2 pts.wt) added to caustic 
soda aqueous solution (1 00 pts.wt) having a 
concentration of 0.1 to 25wt%. In this etching method, as 
compared with etching using NaOH aqueous solution, a 
size of an etch pit in a silicon wafer rear surface can be 
controlled to be small. 
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CLAIMS 

[Claim(s)] 

[Claim 1]In a method of etching a silicon wafer after wrapping with a drug solution, An etching method of a 
silicon wafer using what added hydrogen peroxide at a rate of 0.01 to 0.2 weight section as a drug solution 
to caustic soda aqueous solution 100 weight section of 0.1 to 25 % of the weight of caustic-alkali-of- 
sodium concentration. 

[Claim 2]In a method of etching a silicon wafer after wrapping with a drug solution, An etching method of a 
silicon wafer using what added hydrogen peroxide at a rate of 0.01 to 0.2 weight section as a drug solution 
to caustic soda aqueous solution 100 weight section of 0.1 to .10 % of the weight of caustic-alkali-of- 
sodium concentration. 

[Claim 3]In a method of etching a silicon wafer after wrapping with a drug solution, An etching method of a 
silicon wafer using what added hydrogen peroxide at a rate of 0.01 to 0.2 weight section as a drug solution 
to caustic soda aqueous solution 100 weight section of 5 to 10 % of the weight of caustic-alkali-of-sodium 
concentration. 

[Claim 4]In a method of etching a silicon wafer after wrapping with a drug solution, An etching method of a 
silicon wafer using what added hydrogen peroxide at a rate of 0.05 to 0.10 weight section as a drug solution 
to caustic soda aqueous solution 100 weight section of 0.1 to 3 % of the weight of caustic-alkali-of-sodium 
concentration. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the method of etching the silicon wafer after wrapping with 

a drug solution. 

[0002] 

[Description of the Prior Art]The silicon wafer used for manufacture of a semiconductor device is produced 
by processing it in order of mirror polishing of camfering, wrapping, etching, and the surface about the 
wafer usually produced by slicing a silicon single crystal ingot. Etching carries out dissolution removal of 
the distorted layer of the wafer surface generated by machining of wrapping etc. with a drug solution, and it 
is performed in order to make a smooth field, or to remove surface dirt and to acquire a pure crystal face. 
As a drug solution for etching, mixed acid (mixed liquor of fluoric acid, nitric acid, and acetic acid), an 
alkaline aqueous solution, etc. are used. 

There is an advantage that a wafer surface becomes flatness more compared with said mixed acid, and also 
a caustic soda aqueous solution can be prepared simple and cheaply among these drug solutions. 
[0003] 

[Problem(s) to be Solved by the Invention]However, when a silicon wafer was etched with a caustic soda 
aqueous solution, there were the following problems. 

** Since it is small compared with the case where an etch rate is said mixed acid fundamentally, the 
productivity of etching processing is not good. 

** When a silicon wafer is etched with a caustic soda aqueous solution, the square etch pit by anisotropic 
etching is formed. If the size of this etch pit has low NaOH concentration depending on NaOH 
concentration, an etch pit with a size of tens of micrometers will be formed. In order to control the size of 
this etch pit small, it is necessary to use a very high-concentration solution. 

** When a silicon wafer is etched with a low-concentration caustic soda aqueous solution, the pattern of 
the shape of white dirt occurs selectively. These white dirt is because another minute etch pit occurs in 
the etch pit of 10 micrometers of above-mentioned numbers of sizes. 

** Since an etch rate is decided by NaOH concentration and temperature, in order to raise an etch rate, a 
certain value needs to make the temperature and NaOH concentration high (refer to drawing 1 2) . 
** In order to solve the problem of the above-mentioned ** - **, it is necessary to use a high- 
concentration caustic soda aqueous solution at an elevated temperature, and it is high-risk and a device 
becomes expensive for safety measures etc. 

[0004]This invention solves the above-mentioned problem accompanying etching by a NaOH aqueous 
solution by using for 25 or less % of the weight of a low-concentration NaOH aqueous solution what added 
a small amount of hydrogen peroxide as a drug solution for etching. 
[0005] 

[Means for Solving the Problem]An etching method of the silicon wafer according to claim 1, In a method of 
etching a silicon wafer after wrapping with a drug solution, what added hydrogen peroxide at a rate of 0.01 
to 0.2 weight section is used as a drug solution to caustic soda aqueous solution 100 weight section of 0.1 
to 25 % of the weight of caustic-alkali-of-sodium concentration. 

[0006]An etching method of the silicon wafer according to claim 2, In a method of etching a silicon wafer 
after wrapping with a drug solution, what added hydrogen peroxide at a rate of 0.01 to 0.2 weight section is 
used as a drug solution to caustic soda aqueous solution 100 weight section of 0.1 to 10 % of the weight of 



caustic-alkali-of-sodium concentrati^ 

[0007]An etching method of the silifl^Pwafer according to claim 3 t In a metfl^of etching a silicon wafer 
after wrapping with a drug solution, what added hydrogen peroxide at a rate of 0.01 to 0.2 weight section is 
used as a drug solution to caustic soda aqueous solution 100 weight section of 5 to 10 % of the weight of 
caustic-alkali-of-sodium concentration. 

[0008]An etching method of the silicon wafer according to claim 4, In a method of etching a silicon wafer 
after wrapping with a drug solution, what added hydrogen peroxide at a rate of 0.05 to 0.10 weight section 
is. used as a drug solution to caustic soda aqueous solution 100 weight section of 0.1 to 3 % of the weight 
of caustic-alkalhof-sodium concentration. Caustic alkali of sodium used here had purity equivalent to 99 % 
of the weight, and hydrogen peroxide used a thing equivalent to 30 to 35 % of the weight of purity. 
Concentration of a NaOH aqueous solution and an addition of hydrogen peroxide are converted into the 
purity. 
[0009] 

[Function]In the etching method according to claim 1, the size of the etch pit on the rear face of a silicon 
wafer is small controllable compared with etching using a NaOH aqueous solution. When the addition of 
hydrogen peroxide is less than 0.01 weight sections, the addition operation is not seen, and the purpose of 
this invention cannot be attained. When the addition of hydrogen peroxide exceeds 0.2 weight sections, an 
etch rate becomes low too much and becomes less practical. Since an etch rate becomes low too much at 
less than 0.1 % of the weight, NaOH concentration becomes on the other hand, less practical. It becomes 
easy to disassemble the hydrogen peroxide added when NaOH concentration exceeded 25 % of the weight, 
and at 30 % of the weight or more, in order for most hydrogen peroxide to decompose, the addition 
operation is no longer obtained. 

[0010]In addition to an operation according [ the etching method smell of the silicon wafer according to 
claim 2 ] to claim 1, compared with etching using a NaOH aqueous solution, white generating on the rear 
face of a silicon wafer which becomes dirty (minute etch pit) is controlled. 

[0011]In the etching method of the silicon wafer according to claim 3, the operation by claim 2 — in 
addition, since an etch rate falls almost linearly with increase of an H 2 0 2 addition, it can adjust to a desired 

etch rate within large limits easily by setting up the addition of H 2 0 2 . 

[0012]In addition to the operation by claim 3, in the etching method of the silicon wafer according to claim 

4, an etch rate increases compared with etching using a NaOH aqueous solution. 

[0013] 

[Example]Next, the example and comparative example of this invention are explained. 

At least the way of pulling up depending on which it was obtained by Examples 1-6 and the comparative 

example 1 - 4 CZ processes processes the silicon single crystal ingot of <100> by the usual work process, 

About the silicon wafer after carrying out double-sided wrapping, the presentation etched with a device in 

ordinary use using the drug solution shown in [Table 1], and observation by measurement of an etch rate 

(decrement of the wafer thickness per unit time) and the optical microscope on the rear face of a wafer 

after etching was performed. In this case, as for temperature of chemical, in any case, 80 ** and etching 

time made it 10 minutes. 

[0014] 
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[0015]The etch rate by the conditions of Examples 1-6 and the comparative examples 1-4 was as being 
shown in drawing 1 t and the audit observation by the optical microscope on the rear face of a wafer was as 
being shown in drawing 2 - 10, respectively. In the comparative example 4, since most added H 2 0 2 

decomposed, the NaOH aqueous solution of H 2 0 2 addition was not able to be prepared. 

[0016]About the silicon wafer after the same wrapping as what was used in Examples 7-12 and five to 
comparative example 7 Example 1. The presentation etched with the same etching device as Example 1 
using the drug solution shown in [Table 2], and observation by measurement of an etch rate and the optical 
microscope on the rear face of a wafer after etching was performed. In this case, as for temperature of 
chemical, in any case, 90 ** and etching time made it 10 minutes. 
[0017] 
[Table 2] 
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[0018]The etch rate by the conditions of [Table 2] became as it was shown in drawing 11 . As for the result 
of observation by optical microscope, the tendency [ that it is the same as that of the case of Examples 1- 
6 and the comparative examples 1-4 (not shown) ] was obtained. 

[0019]About the silicon wafer after the same wrapping as what was used in comparative example 8 
Example 1, it etched in the same way as the above using the NaOH aqueous solution (H 2 0 2 is nothing) 

whose NaOH concentration is 1.0 to 65 % of the weight As a result, the etch rate became as it was shown 
in drawing 12 . 

[0020]Hereafter, the result of Examples 1-12 and the comparative examples 1-8 is evaluated. 

(1) If H 2 0 2 is added at a rate of 0.20 or less weight sections about drawing 1 t o the NaOH aqueous solution 

whose :NaOH concentration is 5 to 10 % of the weight, an etch rate will fall almost linearly with increase of 
this addition. Therefore, by setting up the addition of H 2 0 2 shows that it can adjust to a desired etch rate 

easily within large limits. 

(2) Within the limits of : [Table 1], it turns out about drawing 2 - drawing 10 t hat the size of an etch pit is 
carrying out minuteness making with increase of an H 2 0 2 addition. It turns out that the minute etch pit 

(visually observed as white dirt) looked at by the comparative example 1 does not occur in Examples 1 and 
2. However, in the case of Example 6, the etching quantity of the wafer has decreased. 

(3) drawing 1 1 — :, when H 2 0 2 is added at a rate of 0.16 or less weight sections to 0.63 to 3% of the weight 

of the NaOH aqueous solution which is from drawing 1 and drawing 1 1 before and after NaOH 
concentration is 1 % of the weight, It turns out that it becomes convex [ the graph which shows the 
addition of H 2 0 2 , and the relation of an etch rate ], and the addition of H 2 0 2 becomes higher than the case 

of a NaOH aqueous solution in the range of 0.05 to 0.10 weight section in an etch rate. In NaOH 
concentration, the size of an etch pit carries out minuteness making with increase of an H 2 0 2 addition at 

0.63 to 3 % of the weight like [ an H 2 0 2 addition ] drawing 2 - 10 in 0.16 or less weight sections, and also it 

is not generated by white dirt (minute etch pit). Although the temperature of the drug solution was set as 
80 ** or 90 ** in Examples 1-12 and the comparative examples 1-7, the same result is obtained also in the 
range of less than 80 ** - ordinary temperature. The result with the same said of KOH solution is obtained. 



(4) drawing 12 — : — in the etchin^ase by the NaOH aqueous solution in^e constant temperature of 80 
**, to about 30 % of the weight, an I^R rate becomes high with concentratl^mcrease, and NaOH 
concentration becomes with the maximum just over or below 30 % of the weight. It turns out that an etch 
rate falls [ NaOH concentration ] with concentration increase at about 40 % of the weight or more. 
[0021] 

[Effect of the Invention]By the above explanation, clearly like in the etching method according to claim 1. It 
is effective in the size of the etch pit on the rear face of a silicon wafer carrying out minuteness making of 
tbe H 2 0 2 by adding at a rate of 0.01 to 0.2 weight section compared with etching using a NaOH aqueous 

solution to NaOH-aqueous-solution 100 weight section of 0.1 to 25 % of the weight of NaOH concentration. 
In the etching method of the silicon wafer according to claim 2. By using what added H 2 0 2 at a rate of 0.01 

to 0.2 weight section to NaOH-aqueous-solution 100 weight section of 0.1 to 10 % of the weight of NaOH 
concentration, In addition to the effect by claim 1, compared with etching using a NaOH aqueous solution, 
it is effective in white generating of the rear face of a silicon wafer which becomes dirty (minute etch pit) 
being controlled. In the etching method of the silicon wafer according to claim 3. By using what added H 2 0 2 

at a rate of 0.01 to 0.2 weight section to NaOH-aqueous-solution 100 weight section of 5 to 10 % of the 
weight of NaOH concentration, the effect by claim 2 — in addition, since an etch rate falls almost linearly 
with increase of the addition of H 2 0 2 , there is an effect which can be easily adjusted to a desired etch rate 

within large limits by setting up the addition of H 2 0 2 . In the etching method of the silicon wafer according 

to claim 4. In addition to the effect by claim 2, it is effective in an etch rate increasing compared with 
etching using a NaOH aqueous solution to solution 100 weight section of 0.1 to 3 % of the weight of NaOH 
concentration by adding H 2 0 2 at a rate of 0.05 to 0.10 weight section. 



[Translation done.] 
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WiK-ry^itixiihbKb^ Ha oz coranttA* 
o. 0 5—0. l oa«»©«SHTJttxyf>y^^|tt 
ft\ NaO HzKfflffiO®^ i & t>» < ft 5 C t fcfr 
S„ affile* NaOHfcAWO. 6 3~3S*%?. H 
z Oz MOWO. I 6SMKT44EBT& BI2~ 
10fcH«te, Hz Oz fflBq*(0*i*t«fexy^kf'y 

i -7 -??tti(iia®is£>fc 8 o t;*rc»i 9 o xitcasfcLfc 

fiifaT^S, *fc, KOH#»JRte^Tfc|n1«<OI3* 

(4) Bit 1 2fC"3^T : -£iS&8 0T;-C > WNaOH7.k 
fStSf=J:Siy^V^^&, N a OHfcK#8j3 OS* 
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<5) 



1*W¥7-37 8 7 1 
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C0 0 2 1] 

[»«i©3&*] fiLt«ESKWTfW6frJ:9fc:, IBsRW l to 
SBigCDXy^^^^t, NaOHiBffiO. 1-25 
ffi*%ONaOH*j«?Rl 0 0aj»fc»'U Hz Oz 

fcv>?JI»SW#s 0 J9*^2k:eiR0D^y=iy!?xwN 
©xyf^^m NaOH«£0. 1-1 Ofi* 
%ONaOH7]CjS?Sl 0 0S«®K^UHz Oz £0. 

0 1-0. 2S*$©»J^»Ufcfc<0£EV , >.5i:fc 

fcHMWM. »««3fz:a3a<0^y3y^x>-A 
<£>Xy ^yiT^liiis N a 0 H«£ 6 - 1 0SM%<0 
Na0H*ig}Kl OO&aMKttU Hz Oz £0. 0 

1 ~ 0 , 2 SWP<9W-&T?»JLfc CD&ffiV> 5 C fc tc 
.fctK 88#SI 2 tC* 3a&MteJta*.Ts Hz Oz ©S*P« 

©jftfctaicxy ^y*m&*K{*iE^{c«Tr s© 
Hz Oz ©S^*£ia£?-se.i:teJ;t>$Jlte, jk 
^iSfflrttefev^tmsoxy ^yd^s«teiBBrJ-*ti 

AOXy^a^jg-PWU NaOHitlfcO. 1-3SM 
i oosaSBteJtf U Hz Oz JfcO. 0 S~ 

o. i os*aw*T?S8!torrscfctcj:t>, fs##2 



te*««ft*fCjto^.Tx NaOH;M8?Sfcffiv^5x*y*>' 
[Hi] *awoHJSMi~6feJ;i?J«KMi-4K:te 

Hz Oz mnmtx.v9-v?im<!>M&%iri?tr 

[02] tt^ffillfciSXyf-y^cp^x-^itBiio 
[03] jUIM'l tciSxy^-yyao^x-Aaffio 

[04] mfaM2ic&$xy?ytr®<oyx.»-/\tm<!> 

[0 5] Jtl)^J2JcJ:«j:y^y^^x-/\«ffio 
[06] *M>J3te«fc«xy*;y?««D*x-/>«0tf!) 
[07] SSffimte**Xy^V?»<0?x->\«ffi<D 
[EJ8] £fc«2Wl3teJ:*X'y^y^<0>>X— 
[09] £ffi#J5fcJ:ax^>?&<9Sx-/\«M© 

[01 0] mw\sK&z*v*y?m>*7x.-^-m 

[011] 3&5fc0<j7-i 2fcJ;tfJ*&0y5~7fc*5tf 
5, Hz Oz Sfcta«fcXy^y^BS<?)B8«*^^ 

[01 2] JtlMWS fcfcfrfc, N a 0H««txy^ 
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<KWP7-3 78 7 1 
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100 ym 



(7) 



1$l8¥7-3 7 8 7 1 



[01 1 J mi 21 




N a OHJHE (11^) 



